Electron microscopic observations on pulmonary connective tissue stained by Ruthenium Red.
Ultrastructural studies on human lung were performed with special attention to the interstitial acid mucopolysaccharides by Ruthenium Red staining and several enzyme digestion tests with Streptomyces hyaluronidase, chondroitinase ABC, chondroitinase AC, heparinase, trypsin and collagenase. Periodic lateral granules on the major cross bands of collagen fibrils and amorphous coats on them became visible by Ruthenium Red staining. The surface of elastic fibres, associated microfibrils, and some fine fibrils 10-20 nm in diameter were stained. Ruthenium Red also stained the surface of fibroblast and smooth muscle cells, basement membrane and filamentous long segments. In the interstructural space, granular substances 10-80 nm in diameter and fine filaments 3--4 nm thick, which formed a fine reticular network, were clearly observed. They were not visible on the usual thin section. The granular substances were located on the cross points of the fine filaments. They spread continuously and connected with each of the cells and extracellular structures in the pulmonary interstitium. The results of the enzyme digestion tests on the Ruthenium Red-positive material are discussed.